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(57) It consists of making a first engraving over a 
first face of a panel of electro-conducting material to 
form some reliefs and depressions corresponding to fu- 
ture tracks and intennediate tracks; subjecting said first 
face to a black oxide treatment (40); applying a layer of 
an adhesive material over said first face previously en- 
graved and treated with black oxide; applying by injec- 
tion moulding a dielectric material (20) over said previ- 



ously engraved first face, treated and with the adhesive 
applied, covering said reliefs and filling said depres- 
sions; and carrying out a second selective engraving 
over a second face, opposite to the first one, of the men- 
tioned panel to eliminate the material thereof corre- 
sponding to said future intermediate tracks, so that 
some finished tracks (16)- remain insulated from each 
other, partially embedded on a face of said dielectric ma- 
terial (20) and separated by intemnediate tracks (18). 
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Description 

Field of the Invention 

[0001] The present Invention concerns a manufactur- 
ing process for printed circuit boards of the type com- 
prising to carry out a first selective engraving by machin- 
ing or chemical attacic over one face of a panel made of 
electro-conducting material to fomi reliefs con^espond- 
ing to future tracks and some depressions correspond- 
ing to future Intemnediate tracks; applying by injection 
moulding or another coating method, a dielectric mate- 
rial over said face of the electro-conducting material 
board, covering said reliefs and filling said depressions 
and making a second selective engraving by machining 
or chemical attack over a second face, opposite to the 
first one, of said electro-conducting material to eliminate 
the material thereof, corresponding to said intemnediate 
tracks, so that they are insulated from each other over 
said dielectric material. 

[0002] The printed circuit boards consist of a one or 
more electro-conducting material panels, such as cop- 
per, laminated together with one or more laminates of 
dielectrb material, such as a polymeric material. By 
treating a copper plate, typically applying, by a photo- 
graphic method, a reserve mask and further chemical 
attack, obtaining the conducting tracks of the. circuit. A 
problem presented by such printed circuit boards is that 
the copper plates tend to separate from the dielectric 
substrates, especially near areas where cuts, holes, etc, 
have been made or where later chemical or heat treat- 
ment has been applied. 

Technical Background 

[0003] Patent DE-A-1 ,521 ,770 describes a process of 
the type indicated and comprising the injection of a pol- 
ymeric material, according to the dielectric substrate, 
over one face of a conducting material panel, typically 
copper, on which some reliefs and their corresponding 
grooves have been made corresponding to future tracks 
and intemnediate tracks, respectively. When the sub- 
strate has polymerised, a second face of the copper 
plate, opposite to the first one, is engraved with some 
grooves, corresponding to the grooves pre-existing on 
the first face, until eliminating all the copper material cor- 
responding to said intermediate tracks. In this way, the 
tracks remain Insulated from each other and partially 
embedded in the dielectric material of the substrate. 
However, In this process, the adhesion of the copper 
material with respect to the substrate Is poor, so that 
said tracks tend to be detached. Said patent DE-A- 
1 .521 ,770 is the background nearest to the state-of-the- 
art. 

[0004] On the other hand, processes to Improve the 
joint between an electro-conducting metallic plate, typ- 
ically of copper, and a dielectric polymeric substrate or 
embedded in a polymer are well known in the state-of- 



the-art. 

[0005] US patent No. 5,861 ,076 describes a method 
to prepare multi-layer printed circuit boards Involving the 
treatment of copper plate surfaces witii black oxide, fol- 

5 lowed by an aqueous reducing solution containing so- 
dium metabisulphite and sodium sulphite, providing 
greater roughness to the black oxide surface, then sub- 
jecting It to passivation. One or more plates treated in 
this way are then laminated with one or more polymeric 

10 substrate laminates or with polymeric contents by 
means of a process Involving pressure and heat during 
a relatively long time interval. According to said in- 
creased roughness, the joining capacity between the 
copper plates and the substrate laminates is improved. 

15 [0006] Nevertheless, this method involves subjecting 
the copper plates to a plurality of chemical processes 
whose purpose Is to increase surface roughness thereof 
in order to improve adhesion. Said processes require 
careful control of each phase and make the product 

20 more expensive without providing an overall effective 
solution to the problem of weakness of the joint between 
the copper tracks and the substrate. 

Brief Description of the Invention 

25 

[0007] Therefore, the object of the present invention 
is to provide a manufacturing process for printed circuit 
boards by means of over moulding the substrate assur- 
ing a strong joint between the conducting tracks and the 
30 dielectric substrate, said process being easy and eco- 
nomical. 

[0008] According to this invention, the object is ob- 
tained by means of a manufacturing process for printed 
circuit boards of the type comprising the steps of carry- 

35 ing out a first selective engraving by machining or chem- 
ical attack over the first face of an electro-conducting 
material panel to form some reliefs corresponding to fu- 
ture tracks and some depressions, corresponding to fu- 
ture intermediate tracks; applying by injection moulding, 

40 a dielectric material over said first face of the electro- 
conducting material board, covering said reliefs and fill- 
ing said depressions and carrying out a second selec- 
tive engraving by means of machining or by chemical 
attack over the second face opposite to the first one of 

^5 said board of electro-conducting material to eliminate 
the material thereof, corresponding to said future inter- 
mediate tracks, so that said tracks remain Insulated from 
each other, partially embedded on a face of said dielec- 
tric material. 

so With the purpose of providing a greater resistance in the 
joints between materials, after the first engraving stage 
and before said moulding by injection stage, the process 
of the present invention also comprises the stages to 
subject said first engraved face of the panel of electro- 

S5 conducting material to a surface treatment Improving 
the joint capacity and applying a layer of adhesive ma- 
terial over said first engraved and superficially treated 
face of the panel of the electro-conducting material. 
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[0009] With this process, a dielectric substrate is ob- 
tained with a plurality of conducting material tracks, par- 
tially embedded and strongly adhered on one of its fac- 
es. However, the process of the present invention is also 
suitable to produce double face printed circuits. For this 
reason, the moulding by injection stage is candied out 
between two of said panels of conducting material, kept 
separated by a predetemnined distance, with their re- 
spective first; faces previously engraved, treated and 
with their respective layers of adhesive material applied, 
one in front of the other, perfonning said second selec- 
tive engraving by machining or by chemical attack, over 
the respective second faces, opposite to the first ones, 
of the two mentioned panels of electro-conducting ma- 
terial to eliminate the material thereof con^esponding to 
said future intenmediate tracks, so that said tracks are 
Insulated from each other, partially embedded and 
strongly adhered over two opposite faces of said dielec- 
tric material. 

[0010] Said surface treatment improving the joining 
capacity comprises an operation of black oxide, current- 
ly known, consisting of placing said first face of the panel 
of electro-conducting material in contact with an aque- 
ous solution of sodium hydroxide and sodium hypochlo- 
rite, producing a chemical micro-attack to provide a de- 
termined surface roughness. 

[001 1 ] The process of the present invention foresees 
to carry out said black oxide operation according to two 
altemative methods. One of them, consists of applying 
a protecting mask to said complete second face and/or 
over said parts of the panel of electro-conducting mate- 
rial with no need to be treated; subjecting the panel of 
electro-conducting material to an immersion or spraying 
treatment and then removing said protecting mask to 
leave a layer of black oxide only in those areas destined 
to receive dielectric material. The other alternative 
method consists of subjecting the panel of electro-con- 
ducting material to treatment by total immersion or 
spraying and then to eliminate the black oxidation of said 
second face and/or parts not requiring said treatment to 
leave a layer of black oxide only in those areas destined 
to receive the dielectric material. 
[0012] Over the surface treated with black oxide, the 
mentioned application of said layer with an adhesive 
material, typically by spraying, is carried out. The adhe- 
sive material, preferably comprising a base of organic 
solvents and a solid content consisting of synthetic elas- 
tomers, is subjected to pre-drying after application, with- 
out perfomning curing, which may be In the air at room 
temperature or in an oven at a temperature of 25-1 OO^C, 
to provoke the evaporation of said solvents before the 
injection moulding stage, involving the entry, under 
pressure, of dielectric material, melted in a mould, in 
which the previously prepared panel is located with its 
first face arranged to receive the dielectric material. 
Therefore, the adhesive material is activated on coming 
into contact with said dielectric material at elevated 
pressure and temperature, providing strong adherence 



between said dielectric material and the panel of electro- 
conducting material. 

The first engraving stage to create the initial reliefs and 
depressions may be carried out by using conventional 

5 methods, like that involving the exposure of said panel 
of electro-conducting material to chemical polishing, de- 
positing a layer of photosensitive material over both the 
first and second faces of the panel of electro-conducting 
material; Insulating said layer of photosensitive material 

10 from the first face by means of a photolyte with an Image 
pattern corresponding to said future tracks; Insulating 
said layer of photosensitive material from the second 
face completely; eliminating those parts of the layers of 
photosensitive layers not insulated; subjecting the panel 

15 of electro-conducting material with the parts of the lay- 
ers of the remaining photosensitive material to engrav- 
ing by chemical attack and eliminating the parts of the 
layers of photosensitive material remaining on both fac- 
es. 

20 [0013] The second engraving stage to separate and 
insulate the finished tracks may also be carried out by 
conventional methods. A suitable method comprises 
depositing a layer of photosensitive material over said 
second face of the panel of electro-conducting material, 

25 insulating the latter fomri the second face by means of 
a photolyte, con^esponding to said future tracks, match- 
ing said reliefs of the first face; eliminating those parts 
of the layer of photosensitive material not insulated; sub- 
jecting the panel of electro-conducting material, which 

30 is adhered by the first face to the dielectric material, hav- 
ing the parts of the layers of remaining photosensitive 
material on the second face, exposed to chemical attack 
engraving and eliminating the parts of the layers of the 
photosensitive material remaining on the second face. 

35 [0014] It is nonnal to solder the different electronic 
components to complete the printed circuit boards by 
means of wave soldering or ref low soldering techniques 
or surface assembly. For the latter, the process of the 
present invention, after the second engraving stage, al- 

40 so comprises an application stage of an anti-soldering 
mask, including the application of a layer of photosen- 
sitive material over said second face of the layer of elec- 
tro-conducting material forming said tracks and over the 
exposed areas of the dielectric material In said interme- 

45 diate tracks; insulating said layer of photosensitive ma- 
terial from the second face by means of a photolyte with 
a pattern corresponding to some soldering crowns; elim- 
inating those parts of the layer of non-insulated photo- 
sensitive material. This operation leaves exposed only 

50 the mentioned soldering crowns, while the rest of the 
circuit is protected by the anti-soldering mask. Later on, 
said soldering crowns receive a passivation treatment 
and finally a stamping stage is perfomried to open some 
holes in the soldering crowns to insert electronic com- 

55 ponents. 

The first engraving to make said depressions corre- 
sponding to future intemnediate tracks reaches a depth 
from 85 to 95% of the thickness of the panel of electro- 
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conducting material, so that said finished tracks, partial- 
ly embedded in the dielectric material, have a protruding 
part from 5 to 15% of its thickness. This represents a 
great contact surface between the dielectric material 
and the electro-conducting material, nomially copper, of 
the tracks with the black oxide and the adhesive be- 
tween both of them, providing great resistance to the 
joint between the tracks and the substrate. 
[0015] For power applications, said copper panel has 
an approximate thickness of 400pjm. 

Explanation of the Drawings 

[0016] The invention will be better understood by the 
following description referring to the attached drawings 
in which: 

Figures 1 to 6 are cross-sectional views showing 

different stages in the manufacturing process of sin- 
gle face printed circuit boards, according to the 
present invention; 

Figure 7 is a cross-sectional view of a single face 
printed circuit board obtained by means of the proc- 
ess comprising the stages of Figures 1 to 6. 
Figure 8 Is a cross-sectional view showing an inter- 
mediate stage In the manufacturing process of dou- 
ble face printed circuit boards, according to the 
present invention and, 

Figure 9 Is a cross-sectional view of double face 
printed circuit board obtained by means of the proc- 
ess comprising the stages of Figure 8. 

Detailed description of an embodiment example 

[001 7] Firstly referring to Figure 1 , the first step of the 
process consists of making a first selective engraving 
over the first face 1 0a of a panel 1 0 of electro-conducting 
material to forni some reliefs 1 2 corresponding to future 
tracks and some depressions 14 corresponding to fu- 
ture intermediate tracks. Said first engraving typically 
comprises subjecting said panel 1 0 of electro-conduct- 
ing material to chemical polishing; depositing a layer of 
photosensitive material over both the first and second 
faces 1 0a and 1 0b of the panel 1 0 of electro-conducting 
material; insulating said layer of photosensitive material 
from the first face 10a, by means of a photolyte con-e- 
sponding to said future tracks; insulating said layer of 
photosensitive material from the second face 1 0b com- 
pletely; eliminating those parts of the layers of photo- 
sensitive material not insulated; subjecting the panel 1 0 
of electro-conducting material with the parts of the lay- 
ers of remaining photosensitive material, to engraving 
by chemical attack; and eliminating the parts of the pho- 
tosensitive layers remaining on both faces. 
[0018] Then (see figure 2), said first engraved face 
10a of the panel 10 of electro-conducting material is 
subjected to a surface treatment. Improving the joining 
capacity, comprising a black oxide operation consisting 



of placing in contact said first face 10a of the panel 10 
of electro-conducting material with an aqueous solution 
of sodium hydroxide and sodium hypochlorite producing 
a chemical micro-attack to provide a detemilned surface 

5 roughness. Said black oxide operation may be carried 
out either by applying a protection mask to said second 
phase 10b and/or parts not needing to be treated of the. 
panel 1 0 of electro-conducting material; then, subjecting 
the panel 1 0 of electro-conducting material to immersion 

10 or spraying treatment; and finally removing said protec- 
tion mask to leave a layer of black oxide 40 only In those 
areas destined to receive the dielectric material 20 or 
totally subjecting the panel 1 0 of electro-conducting ma- 
terial to the Immersion or spraying treatment; and then 

IS eliminating the black oxidation of said second phase 1 0b 
and/or parts not requiring said treatment to leave a layer 
of black oxide 40 only in those areas destined to receive 
the dielectrte material 20. 

[0019] Then (see figure 3), proceed to apply, for ex- 
20 ample, by spraying , a layer of adhesive material 30 over 
said first phase 1 0a, previously engraved and superfi- 
cially treated, of the panel 1 0 of electro-conducting ma- 
terial. Said adhesive material 30 comprising a base of 
organic solvents and a solid content of synthetic elas- 
25 tomers. 

[0020] Then , the mentioned layer of adhesive materi- 
al 30 is subjected to pre-drying, without reaching curing, 
to provoke the evaporation of said solvents before the 
moulding by injection stage. Said pre-drying may be car- 

30 ried out in the air at room temperature or in an oven at 
a temperature from 25 to 100**C. 
[0021] The following stage (see figure 4) consists of 
applying by injection moulding a dielectric material 20 
over said previously treated first face 1 0a of the panel 

35 10 of electro-conducting material, and with the layer of 
adhesive 30 applied, covering said reliefs 12 and filling 
said depressions 14. This ovemnoulding involves the 
use of a mould In which the panel 1 0 of electro-conduct- 
ing material is placed with Its first face 1 0a located such 

40 that it may receive the melted dielectric material 20 in- 
jected at a relatively high pressure and temperature. In 
this way, the adhesive material 30 applied over the first 
face 1 0a of the panel 1 0 of electro-conducting material 
Is activated on entering in contact with said dielectric 

45 material 20 at high temperature and pressure, forming 
strong adhesion between said dielectric material 20 and 
the panel 10 of electro-conducting material. 
Then (see figure 5), a layer of photosensitive material is 
deposited over said second phase 10b of the panel 10 

50 of electro-conducting material; insulating said layer of 
photosensitive material from the second face 10b by 
means of a photolyte con^esponding to said future 
tracks, coinciding with said reliefs 1 2 of the first face 1 0a 
and eliminating those parts of the layer of photosensitive 

55 material not insulated, leaving only some parts of the 
layers of remaining photosensitive material 50 as re- 
serve masks. 

[0022] Then (see figure 6) the panel 10 of electro-con- 
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ducting material, which is adhered by the first face 10a 
to the dielectric material 20 and having parts of the lay- 
ers of remaining photosensitive material 50 over the 
second face 10b, It is subjected to engraving by chem- 
ical attack. This second selective engraving by chemical 5 
attack, over the second face 10b, opposite to the first 
face 10a of the mentioned panel 10 of electro-conduct- 
ing material, eliminates the material thereof con^espond- 
ing to said future Intemiedlate tracks, so that some def- 
inite tracks 16 are isolated from each other, separated io 
by intemnediate tracks 1 8 and partially embedded over 
a face of said dielectric material 20. 
[0023] Finally (see figure 7), the parts of the remaining 
layer of photosensitive material 50 in the tracks 1 6 are 
eliminated, hence obtaining a printed circuit board con- f^ 
sisting of a dielectric material substrate 20 to which a 
plurality of tracks 16 are strongly joined separated by 
some corresponding intermediate tracks 18. The fact 
that the tracks 16 are partially embedded in the sub- 
strate of dielectric material 20 should be mentioned and 
also that they are adhered to the latter according to the 
aforementioned special fomnation process. In a useful 
embodiment example, for power printed circuit boards, 
the panel 10 of electro-conducting material Is a copper 
panel with a thickness of approximately 400 jim suitable 25 
to resist the temperatures reached in power applica- 
tions, and the first engraving to carry out said depres- 
sions 14 corresponding to future intermediate tracks 
(see figure 1 again) reaches a depth from 85 to 95% 
thickness of the panel 1 0 of electro-conducting material, 30 
so that said finished tracks 1 6, partially embedded in the 
dielectric material 20, have a protruding part which has 
a thickness from 5 to 15%. 

[0024] Generally, the printed circuit board receives, 
according to its final use, some later finishing treat- 35 
ments. For example, after the last step of the second 
engraving a conventional stage is caried out (not 
shown) of application of anti-soldering mask which in- 
volves the application of a layer of photosensitive ma- 
terial over said second face 1 0b of the layer of electro- 40 
conducting material formingsaid tracks and over the ex- 
posed areas of the dielectric material 20 in said inter- 
mediate tracks; insulating said layer of photosensitive 
material from the second face 10b by means of a pho- 
tolyte with a pattern corresponding to some soldering 45 
crowns; and to eliminate those parts of the layer of pho- 
tosensitive material not insulated. Usually, a passivation 
treatment of said soldering crowns is carried out fol- 
lowed by stamping to open some holes in the soldering 
crowns to Insert electronic components. so 
[0025] The process of this invention is also applicable 
to the manufacture of double face printed circuits. For 
the latter, the moulding by injection stage (see figure 8), 
is carried out between two of said panels 1 0 of conduct- 
ing material kept separated by a predetemnlned dis- ss 
tance, with their respective first faces 1 0a previously en- 
graved, treated and with their respective layers of adhe- 
sive material 30 applied, one in front of the other, said 



8 

second selective engraving being earned out (see figure 
9) over the respective second faces 1 0b, opposite to the 
first, of the mentioned two panels 1 0 of electro-conduct- 
ing material to eliminate the material thereof corre- 
sponding to said future intermediate tracks, so that said 
tracks 16 are isolated from each other, separated by in- 
temnediate tracks 18 and partially embedded over two 
opposite faces of said dielectric material 20. 
[0026] It should be mentioned that an expert in the art 
would be capable of Introducing numerous changes or 
variations without varying the scope of the i nvention , de- 
fined by the following claims. For example, one or more 
of the engraving stages may be alternatively carried out 
by mechanical methods or by laser radiation and also 
other stages may be canied out by any of the suitable 
known conventional methods. 



Claims 

1 . A manufacturing process for printed circuit boards 
of the type comprising the following steps: 

making a first selective engraving over a first 
face (1 Oa) of a panel (1 0) of electro-conducting 
material to form reliefs (1 2) corresponding to fu- 
turetracks and depressions (14) corresponding 
to future intemnediate tracks; 
applying by Injection moulding a dielectric ma- 
terial 20 over said first face (1 Oa) of the panel 
(10) of electro-conducting material, covering 
said reliefs (12) and filling said depressions 
(14); and, 

making a second selective engraving over a 
second phase (10b) opposite to the first one of 
the mentioned panel (1 0) of electro-conducting 
material to eliminate the material thereof, cor- 
responding to said future intermediate tracks, 
so that some finished tracks (16) remain, iso- 
lated from each other, separated by intemnedi- 
ate tracks (1 8) and partially embedded over a 
face of said dielectric material (20), 

characterised In that, after the first engraving 
stage and before said injection moulding stage, it 
also comprises the following stages: 

subjecting said previously engraved first face 
(10a) of the panel (10) of electro-conducting 
material to a surface treatment Improving the 
joining capacity which comprises a black oxide 
operation consisting of placing said first face 
(10a) of the panel (10) of electro-conducting 
material in contact with an aqueous solution of 
sodium hydroxide and sodium hypochlorite 
producing a chemical micro-attack to provide a 
detemnined surface roughness; and 
applying a layer of adhesive material (30) over 
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said engraved and superficially treated first 
face (10a) of the panel (10) of electro-conduct- 
ing material. 

2. A process according to claim 1 , characterised in 
that the injection moulding stage is carried out be- 
tween two of said panels (1 0) of conducting material 
kept separated by a predetemriined distance, with 
their respective first faces (10a) previously en- 
graved, treated superficially and with their respec- 
tive layers of adhesive material (30) applied, one In 
front of the other, said selective second engraving 
being made overthe respective second faces (1 Ob) 
opposite to the first ones, of the mentioned two pan- 
els (10) of electro-conducting material to eliminate 
the material thereof, corresponding to said future in- 
termediate tracks, so that some tracks (1 6) remain 
insulated from each other, separated by intemiedl- 
ate tracks (1 8) and partially embedded over two op- 
posite faces of said dielectric material (20). 

3. A process according to claim 1 , characterised in 
that said black oxide operation comprises: 

applying a protection mask to said second face 
(1 Ob) and/or parts not requiring treatment of the 
panel (10) of electro-conducting material; 
subjecting the panel (10) of electro-conducting 
material to Immersion or spraying treatment; 
and 

then, removing said protection mask to leave a 
layer of black oxide (40) only In those areas 
destined to receive the dielectric material (20). 

4. A process according to claim 1 , characterised in 
that black oxide operation comprises: 

completely subjecting the pane! (1 0) of electro- 
conducting material to immersion or spraying 
treatment; and 

then, eliminating the black oxidation from said 
second phase (10b) and/or parts not requiring 
said treatment to leave a layer of black oxide 
(40) only In those areas destined to receive the 

dielectric material (20). 

5. A process according to claims 1 or 2, characterised 
in that said application of a layer of an adhesive 
material (30) Is carried out by spraying. 

6. A process according to claims 1 or2, characterised 
in that said adhesive material (30) comprises a 
base of organic solvents and a solid content formed 
by synthetic elastomers. 

7. A process according to claim 6, characterised in 
that the mentioned layer of adhesive material (30) 
is subjected to pre-drying, without reaching curing, 



to provoke the evaporation of said solvents before 
the injection moulding stage. 

8. A process according to claim 7, characterised in 
5 that said pre-drying is carried out in the air at room 

temperature. 

9. A process according to claim 7, characterised in 
that said pre-drying is carried out in an oven from 

10 25to100*»C. 

10. Aprocess according to claims 1 or2, characterised 
in that during said injection moulding stage, the ad- 
hesive material (30) is activated on coming intocon- 

is tact with said dielectric material (20) at high pres- 
sure and temperature, providing adhesion between 
said dielectric material (20) and the panel (1 0) of 
electro-conducting material. 

20 11. A process according to claims 1 or 2, characterised 
in that the first engraving stage comprises: 

submitting said panel (10) of electro-conduct- 
ing material to chemical polishing; depositing a 
25 layer of photosensitive material over both the 

first and second faces (10a, 10b) of the panel 
(10) of electro-conducting material; 
insulating said layer of photosensitive material 
of the first face (10a) by means of a photolyte 
30 corresponding to said future tracks; 

insulating said layer of photosensitive material 
of the second face (10b) completely; 
eliminating those parts of the not insulated lay- 
ers of the photosensitive material; 
35 subjecting the panel (1 0) of electro-conducting 

material, with the parts of the layers of remain- 
ing photosensitive material to engraving by 
chemical attack; and eliminating the parts of the 
layers of photosensitive material remaining on 
40 both faces. 

12. A process according to claims 1 or 2, characterised 
in that the stage of the second engraving compris- 
es: 

45 

depositing a layer of photosensitive material 
over said second face (10b) of the panel (10) 
of electro-conducting material; 
insulating said layer of photosensitive material 
50 of the second face (10b) by means of a pho- 

tolyte corresponding to said future tracks, in a 
position coinciding with said reliefs (12) of the 
first face (10a); 

eliminating those parts of the layer of non-insu- 
55 lated photosensitive material; 

subjecting the panel (10) of electro-conducting 
material, adhered by the first face (10a) to the 
dielectric material (20) and with the parts of the 
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remaining layers of photosensitive material tlons. 
(50) of the second face (10b), to an engraving 
by chemical attack to insulate said tracks (16), 
and 

eliminating the parts of the remaining layers of 5 
photosensitive material (50) on the tracks (1 6). 

13. A process according to claims 1 or 2, characterised 
In that both the first and second engraving stages 
are earned out mechanically. io 

14. A process according to claims 1 or 2, characterised 
In that both the first and second engraving stages 
are earned out by laser radiation. 



15 



15. A process according to claims 1 or 2, characterised 
in that after the second engraving stage, It also 
comprises an application stage of an anti-soldering 
mask including: 



20. A process according to claim 19, characterised in 
that said panel (10) of copper has an approximate 
thickness of 400 p.m, suitable for power applica- 



20 



applying a layer of photosensitive material over 
the exposed areas of the electro-conducting 
material fomiing said tracks (16) and over the 
exposed areas of the dielectric material (20) in 
said intennediate tracks (1 8); ^5 
insulating said layer of photosensitive material 
from the second face (1 Ob) by means of a pho- 
tolyte with a pattern corresponding to some sol- 
dering crowns; and 

eliminating those parts of the layer of photosen- 30 
sitive material not insulated. 

16. A process according to claim 15, characterised In 
that rt also comprises an application stage of a pas- 
sivation treatment of said soldering crowns. 35 

17. A process according to claim 16, characterised in 
that it also comprises a stamping stage to open 
some holes in the soldering crowns to insert elec- 
tronic components. 40 

18. A process according to claims 1 or 2, characterised 
In that the engraving of the first engraving stage to 
make said depressions (1 4) corresponding to future 
Intennediate tracks reaches a depth from 86% to 
95% of the thickness of the panel (10) of electro- 
conducting material, so that said finished tracks 
(16), partially embedded in dielectric material (20), 
have a protruding part representing from 5 to 15% 

of its thickness. so 

19. A process according to claims 1 or2, characterised 
in that said panel (1 0) of electro-conducting mate- 
rial is a copper panel. 



55 
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